VALUE OF e
water deposited on the drops, and since we know the quantity of water in each drop we can find at once the number of drops.
If we drive by an electric force all the negatively electrified particles to a metal plate connected with an electrometer, we can determine the sum of the charges on the negatively electrified particles ; and since the number of these particles is equal to the number of drops, we can determine the charge e carried by each particle. A simpler method was invented later by H. A. Wilson. We measure, in the same way as before, the size and therefore the weight of the drop by observing the rate at which it falls. Then we apply an electric force X, which, if e is the charge on the drop, exerts an upward electric force Xe, so that if w is the weight of the drop, the vertical downward force is w - Xe. If we alter X until the drop remains like Mahomet's cofHn at rest under the force, e=w>/X, which determines e. In practice it is better to measure the rate of fall under different electric forces, than to attempt to get gravity exactly balanced.
The value of e given by these methods is, within limits of experimental error, equal to the charge carried by an atom of hydrogen in electrolysis ; thus the fact that e/m for these charged particles is more than a thousand times that for the atom of hydrogen, must be due to an abnormally small value of m and not to an abnormally large one of e.
Number of Electrons in the Atom
Since the mass of an electron is only about 1/1800 of that of an atom of hydrogen, unless there are hundreds of electrons in the atom they will not account for more than 343